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improvements relating to Shaft and like Seals 
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Patent No. 754553, Such a fluid is puUed 
into the gaps and kept rigid 'by means of 
the radial magnetic field between the pole 
pieces and the shaft, so- preventing diffusion 
of gas from 4 to 5 or vice versa. At the same 
time, the nature of the fluid provides a low 
fraction contact between .the sealing element 
and the relatively moving part. It will, of 
course, .be necessary to prevent any leakage of 
gas via 'alternative routes and gaskets 10, 11 
and 12 made from any suitable material, 
e.g., rubber, polythene, lead, etc., are incor- 
porated in die assembly. 

The permanent magnet may be replaced by 
an electromagnet, but since this would have 
to he kept permanently energised to prevent 
the sealing fluid from escaping, in general, 
this would not be very convenient. 

/The pole pieces are preferably shaped to 
provide a. magnetic Add, ithe strength of 
which decreases as the distance from the 
centre line -of ithe pole piece increases. Thus, 
referring to the construction shown in Fig. 2, 
at (a) the. pole piece is bevelled to provide 
the desired concentration of the field. Such a 
non-uniform field exerts a force on the mag- 
netic particles of ithe fluid, tending to urge 
them axially towards the centre line, so 
minimising -the possibility of any of the fluid 
escaping. By fitting a shaped collar 8 1 to 
the shaft as shown at (fc), the magnetic field 
may be concentrated still more, thereby pro- 
ducing a greater axial force on the fluid par- 
ticles/ At (c) is shown a further alternative in 
which the length of the leakage path is 
greatly increased by making the pole piece with 
a peripheral slot the sides of which embrace the 
collar 8 1 . With a rotating shaft the peripheral 
slot construction can be arranged to combine 
the centrifugal force on the sealing fluid and 
the magnetic force to improve the efficiency of 
the seal. . 

As mentioned above, it is well known to use 
a graded pressure drop in the form of two 
Sealing^ washers the space between which is 
maintained at a pressure intermediate be- 
tween the internal and external pressures con- 
cerned. Fig. 3 shows how the present inven- 
tion can be adapted to incorporate. a graded 
pressure drop* fry modifying the construction 
showni in iFig. 1. In this modified construc- 
tion, itwo magnetic sealing units 14, 15, are 
employed, these ^ being separated by a space 
16 which is maintained at a pressure inter- 
mediate between that against which lie seal is 
p be effective. 'Thus ithe space 16 may be 
ma intaine d at a partial vacuum, or be par- 
tially pressurised, via the tube 17, dep en ding 
on the particular use to which -the seal is 
being put By -this arrangement, the total pres- 
sure drop is obtained in ft/wo stages, so reduc- 
ing the pressure drop which- each seal need 
stand up to and thus reducing the possibility 
of gas leakage. ' 
A modification of the arrangement of Fig. 



3 is shown in Fig. 4. In 'this case, only one 
magnetic unit is required, the magnet being 
cast with a hole 18 through it, so that the 
space between the poles 19 and 20 can be 
evacuated or pressurised as required. 70 

Fig. 6 shows a further modification pro- 
posed for use in cases where it is absolutely 
essential that no leakage should occur as, for 
example, if -the apparatus contains highly 
radioactive gas. This modification merely com- 75 
prises arranging a plurality of magnetic units 
each consisting of a permanent magnet and 
its associated pole pieces in succession so as 
to form a plurality of air gaps in* series filled 
with magnetic fluid, so increasing the num- 80 
ber of " barriers " which the gas must pass 
before escaping. The modification of Fig. 4 
could be applied to this arrangement so 'that 
each or any of the spaces between the pole 
pieces may be pressurised as desired. 85 

Fig. 6 shows how the method may be 
adapted to provide a seal between relatively 
rotatable tubes 21 and 22, there being a pres- 
sure difference between the inside and the out- 
side of the tube. In this arrangement the tubes 90 
are flanged at 23, 24, and the annular magnet 
is provided with pole pkc^s in the form of 
flanged rings 25, 26. 

It is not essential that the magnetic element 
should be annular, and applications are 95 
envisaged where a flat plate of magnetic 
material would be advantageous. For example, 
Fig. 7 shows a magnet plate 28 clamped be- 
tween semi-circular mild steel pole pieces 29, 
30, through which a rotatable shaft 31 may 100 
pass. With this arrangement, it would be pos- 
sible to provide a transparent cover to enable 
experiments in evacuated (or pressurised) con- 
ditions to be watched. . 

It will be obvious that the magnetic element 105 
may be secured to the movable member in- 
stead of the stationary member without depart- 
ing from the invention. 

Although in the above examples at least one 
of the members is made of magnetic material, 110 
the invention may readily 'be adapted for use 
when both members are non-magnetic, e.g. 
stainless steel, brass and the like. For .the above 
arrangements to be applied, a magnetic, e.g. 
mild steel, section may -be inserted' in- or shrunk 115 
on to ^ the main shaft at the seal. 

While the description of the embodiments 
of the invention hereinbefore referred to has 
been particularly directed towards the sealing 
against gaseous leakage of the space between 120 
relatively movable parts, effective sealing is 
also obtained against leakage of Equids that 
are not solvents of -the grease or oil con- 
stituent of the magnetic fluid. 
What we claim is:— 125 
1. A seal -between relatively movable parts 
comprising a magnetic element attached to one 
of such parts, the poles of said element, or 
pole pieces attached thereto being spaced apart 
so form a gap therebetween and extending to 130 
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2. A seal between relatively movable ©arts 
a plurality, of seals as claimed to 
Uasml arranged m succession. 

a. ' ^ ^ daimed 2, wherein 

toe space between each seal is maintained at 
a pressure mtmnediate between, that against 
which die seal, is ao be effective. ^ 
4. A seal as claimed' in- any preceding Claim, 




m which the pole pieces are shaped to Dro- 
wfe a magnetic field .the strength of which 
vanes with the distance from the centre line 
of the pole piece. 

5. A seal as claimed in- any preceding Qaim.. 
and adapted for application to relatively rotat- 
«de parts, wherein, the magnetic element is in 
toe torn of an annular peimanent magnet 
asiaily magnetized with annular collars dis- 
posed on each side thereof to form die pole 
pieces. ¥V c 

6. A seal as chimed k any of Claims 1 to 
*, md adapted for application, do relatively 
romable parts fa which at least one pole piece 
a ponded wA a peripheral slot into which 
enters a cola- projecting from said other part. 

JLj^ b T eeo ."^wHy movable pans 
constructed substantially as described with 
reference to die drawings filed with the Pro- 
visional Specification* 

J. W. RIDDING, 
,. Chartered Patent Agent. 
W— «&, Goleman Street, London, E.C2 
Agent for the Applicants. ' ' 
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PROVISIONAL SPECIFICATION 
Improvements relating to Shaft and like Seals 

Comp^t LmiTED, of St Pad's Comer, 

• JM** r^ 9 ^^7^ ^London, E.C.4 
a British Company, do hereby declare this 
be described ASS 



panymg drawings, in which Kg. 1 shows in 
cross-section, a part of a steel shaft SSded 
tettb magnetic sealing in accordance S the 
mventmn Rg. 2 shows in detail -Seeo? St 
many different shapes which may afiS 
This invention relates to she sealing, against Fie iifrLF**? ¥ *** ""Saafc ckcuit; 
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divided magnetic powder suspended in a vis- 
cous liquid, e.g., the fluid described in our 
Spending Application No. 22879/53 Patent 
No.. .7567563. Such a fluid is pulled into the 
gaps and kept rigid by means of .the radial 
magnetic field between- .the pole pieces and the 
shaft, 5o preventing diffusion of gas from 4 
•to 5 or vice versa. At the same time, the nature 
of the fluid provides a low friction contact 
between the sealing element and the relatively 
moving part. It will, of course, be necessary 
to prevent any leakage of gas via alternative 
routes and gaskets 10, 11 and 12 made from 
-any suitable material, e.g., rubber, polythene, 
lead, etc., are incorporated in the assembly. 

The permanent magnet may be replaced by 
an electromagnet, since mis would have to be 
kept permanently energised to prevent the seal- 
ing fluid from escaping, in general, this would 
not be very convenient 

The pole pieces are preferably shaped to pro- 
vide a magnetic field, the strength of which 
decreased as the distance from the centre line 
of die pole piece increases. Tims, referring 
to the construction shown in Fig. 2, at (a) 
the pole piece is bevelled to provide the de- 
sired concentration of the field. Such a non- 
uniform field exerts a force on the magnetic 
particles of the fluid, tending .to urge them 
axMy towards the centre line, so minimising 
die possibility of any of the fluid escaping. 
By fitting a shaped collar 8 1 to the shaft as 
shown, at <J>\ the magnetic field may be con- 
centrated still more, thereby producing a 
greater axial force on the fluid particles. At (c) 
is shown a further alternative in- which ithe 
length of the leakage path is greatly increased 
by msMng the pole piece with a peripheral slot 
the sides of which embrace the collar 8\ 
With a." rotating shaft the peripheral slot con- 
struction can be arranged to combine the cen- 
trifugal force on ,the sealing fluid and the mag- 
netic force to improve ithe efficiency of the seal 
As mentioned -afoove, it is well known to 
use two sealing- washers and to maintain the 
space between the two -washers at a pressure 
intermediate between the internal and exter- 
nal pressures concerned. Fig. 3 shows how the 
present invention can be adapted to incorpor- 
ate this improvement by modifying the con- 
struction shown in Fig. 1. In this modified 
construction, two magnetic sealing units 14, 
.15, are employed, .these being separated by a 
space 16 which may be maintained at a partial 
vacuum or partially pressurised via the tube 
17, depending on the particular use to which 
the seal is being put By this arrangement, 
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•the total pressure drop is obtained in two 
stages, so reducing the pressure drop which 
each seal need stand up to and thus reduc- 60 
ing .the possibility of gas leakage. 

A modification of the arrangement of Fig. 
3 is shown in Fig. 4. In this case, onl y one 
magnetic unit is required, the magnet being 
cast with a hole IS through it, so that the 65 
space between the poles 19 and 20 can be 
evacuated or pressurised as required. 

Fig. 5 shows a further modification pro- 
posed for use in cases where it is absolutely 
essential that no leakage should occur as, for 70 
example, if the apparatus contains highly 
radioactive gas. This modification merely 
comprises assembling a number of magnetic 
units in series so increasing the number of 
barriers" which the gas must pass before 
escaping. The modification of Fig. 4 could 
be applied to .this arrangement so that each 
or any of the spaces between die pole pieces 
may be pressurised as desired. 

Fig. 6 shows how the method may be 
adapted to provide a seal between relatively 
rotatable tubes 21 and 22, there being a pres- 
sure difference between the inside and the out- 
side of the tube. In this arrangement the tubes 
are flanged at 23, 24 and .the annular magnet 
as provided with pole pieces in the form of 
flanged rings 25, 26. 

It is not essential that the magnetic element 
should be annular, and applications are en- - • 
ylsaged where a flat plate of magnetic material 90 
would be advantageous. For example, Fig 7 
shows a magnet plate 28 clamped between 
semi-circular mild steel pole pieces 29, 30, 
through which a rotatable shaft 31 may pass. 
With this arrangement, it would be possible 95 
to provide a transparent cover to enable 
experiments in evacuated (or pressurised) con- 
ditions to be watched. 

It will be obvious that the magnetic element 
may be secured to the movable member in- 100 
stead of the stationary member without depax- x 
ing from the invention. 

Although in the above examples at least 
one of the members is made of magnetic 
material, .the invention may readily be adapted 105 
for use when both members are non-magnetic, 
e.g. stainless steel, brass and the like. For the 
above arrangements to be applied, a magnetic, 
e.g. mild steel, section may be* inserted in or 
shrunk on to the main shaft at the seal. 110 
J. W. RIDDING, 
Chartered Patent Agent, 
64—55, Colemaa Street, London* E.C.2, 
Agent for the Applicants. 
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